Phaeochromocytoma is a rare condition and extremely rare in pregnancy. Diagnosis is notoriously difficult, as phaeochromocytoma may present a broad spectrum of clinical manifestations. The key to a successful outcome is a high index of suspicion of its existence and its early diagnosis.
Phaeochromocytomas are tumours derived from neuroectodermal tissue which can secrete large amounts of catecholamines. Phaeochromocytoma has an incidence of 0.01% in the general population and most commonly occurs in the fourth and fifth decades, but can present at any age, including childhood. Although rare, if diagnosed correctly and treated appropriately, these tumours are curable in approximately 95% of cases 1 .
However, the mortality for patients with phaeochromocytoma presenting untreated in pregnancy is markedly increased, with mortality rates approaching 50% 2 . This probably reflects the added insult of pregnancy-induced haemodynamic changes within an already compromised cardiovascular system. The following case report highlights the florid and variable manner in which a phaeochromocytoma may present, the need for greater awareness of its existence and the diagnostic difficulties posed.
CASE HISTORY
A 24-year-old woman of 20 weeks gestation in her third pregnancy presented with a two-day history of diarrhoea, vomiting and generalized abdominal pain. Her past obstetric history had been unremarkable. She might have had a deep venous thrombosis (DVT) in the past while on the oral contraceptive pill, however there were no previous case notes available to confirm this.
On admission her vital signs were pulse 92 beats per minute (bpm), blood pressure 140/90 mmHg and temperature 37.3°C. Routine blood tests were unremarkable. She was treated with intravenous fluids and her symptoms settled completely in 24 hours. She was discharged the next day with a working diagnosis of gastroenteritis. Two days later the patient was readmitted. She was lethargic, felt unwell and complained of abdominal pain. She had stable vital signs, but was pyrexial (37.9°C). The pain was located in the right iliac fossa and this was tender on palpation. Her blood film revealed a leucocytosis with a cell count of 14,000 per µl. A pelvic ultrasound performed on admission was normal. In view of these findings she was reviewed by the general surgeons later that day and booked for emergency appendicectomy. That evening the duty anaesthetist was asked to see the patient because she had apparently become "hypotensive and unwell". On examination the patient was alert and orientated. She was pink, had a blood pressure (BP) of 120/60 mm Hg and was tachycardic with a heart rate of 110 bpm. An intravenous infusion was in progress and she was receiving oxygen at 6 l/min via a facemask. The most notable feature at this time was the increased severity of her abdominal pain. The remainder of the cardiovascular and respiratory system history and physical examination was unremarkable.
When reviewed 15 minutes later, her clinical condition had deteriorated drastically. She was now markedly cyanosed, grossly tachypnoeic and coughing up pink, frothy sputum. Oxygen saturation was recorded at 50%, and she was immediately intubated on the gynaecology ward. She was treated with frusemide intravenously and transferred to the Intensive Care Unit where the oxygen saturation remained in the low 60s despite inverse ratio pressure controlled ventilation, positive end-expiratory pressure of 10 cm H 2 O and an inspired oxygen fraction of 1.0. She had a marked sinus tachycardia of 180 bpm but was normotensive, with a systolic BP of 110 mmHg and a central venous pressure (CVP) of 4 mmHg. There was a large base deficit of -14 mmol/l. Urine output was adequate with low-dose dopamine support. Her chest radiograph showed diffuse bilateral shadowing involving all lung zones. Because pulmonary embolism was one of the working diagnoses, a pulmonary angiogram was performed after discussion with the local cardiothoracic surgeons. The findings were "right lower lobe embolus with hypoperfusion of the right lung. A segment of left lower lobe also hypoperfused but no large embolic fragment seen". An intravenous heparin infusion was commenced and her oxygen saturation improved to values in the mid 80s.
Several hours later the patient had a sudden ventricular fibrillation cardiac arrest and could not be resuscitated. A post mortem examination was performed and a histological diagnosis of a right-sided adrenal phaeochromocytoma made. There was evidence of infarction and haemorrhage into the gland. Examination of the heart revealed left ventricular hypertrophy and histological signs of focal myocardial necrosis. There was no evidence of thrombi either in the lower limbs or in the pulmonary vasculature.
DISCUSSION
Patients with phaeochromocytomas have very diverse modes of presentation 3 . Hypertension, which may be sustained or paroxysmal, is the most common feature. Patients will often exhibit features related to excessive catecholamine release that may arouse suspicion of the diagnosis, for example headaches, excessive sweating, palpitations and tachycardia. However, other presentations can include unexplained heart failure, myocardial infarction, cerebrovascular accident or cardiomyopathy 4 . Gastrointestinal symptoms may also be present and include anorexia, nausea and vomiting, weight loss and constipation 5 . This diversity of clinical features often leads to misdiagnosis initially. Phaeochromocytomas can mimic thyrotoxicosis, pre-eclampsia, carcinoid syndrome and sepsis. A definitive diagnosis is confirmed by biochemical tests that measure urinary catecholamine metabolites and plasma and urinary catecholamines 6, 7 . The tumours can be located radiographically by means of computerized tomography (CT) or magnetic resonance imaging (MRI) scan 8,9 . In this report, a young, previously healthy woman at 20 weeks gestation had been admitted to hospital with abdominal pain, but progressed rapidly to acute respiratory failure. The most likely explanation seemed pulmonary embolism, for which this patient had a number of risk factors. She had a history of a possible previous deep vein thrombosis, was pregnant and had a history of recent recumbency and dehydration. The pulmonary angiography findings appeared to confirm this diagnosis. The slightly elevated diastolic blood pressure on the patient's first admission (140/90 mmHg) did suggest the possibility of preeclampsia. However there was no proteinuria or other systemic features. In addition, the pregnancy was at a relatively early stage, making this diagnosis unlikely. A retrospective review of the nursing records showed a BP reading of 180/120 mmHg during the patient's first admission. This was repeated 20 minutes later and was found to be 120/80 mmHg. This may have provided the first clue to a diagnosis of phaeochromocytoma, which should be considered in any pregnant woman with severe hypertension, particularly before 20 weeks gestation 10 . An acutely decompensated cardiomyopathy was another possibility. However, the combination of a stable unsupported blood pressure and the pulmonary angiography findings made this seem unlikely. The right iliac fossa abdominal pain added to the diagnostic confusion, with the patient being assumed, at one stage, to have acute appendicitis.
In retrospect, this patient presented with an extreme syndrome of acute heart failure, leading to pulmonary oedema and respiratory failure. The infarction and haemorrhage into the adrenal gland probably produced the right-sided abdominal pain. Moreover, there were a number of features inconsistent with the diagnosis of pulmonary embolism. First, a low/normal CVP and normal BP are inconsistent with life-threatening pulmonary embolism. Also, the presence of pulmonary oedema fluid is unusual in this setting. Our explanation at the time was that it was due to a failing, hypoxic myocardium that was already stressed with the physiological demands of pregnancy. The physiological changes in the cardiovascular system, during pregnancy, attain their peak at around 20 weeks gestation. However, these inconsistencies were accepted in view of the "confirmation" of pulmonary embolism by pulmonary angiography. On reflection, this undoubtedly proved very misleading and contributed to our misdiagnosis.
Although we now believe the primary problem in this patient was acute heart failure, it was surprisingly never associated with hypotension. This may be explained by the patient's supranormal levels of circulating endogenous catecholamines. The use of a pulmonary artery catheter and an echocardiographic assessment of the heart would have added further evidence to support or refute our provisional diagnosis of pulmonary embolism. Knowledge of right-and left-sided filling pressures, pulmonary artery pressure and cardiac output, together with a morphological and functional assessment of the heart, would have provided further useful information. It may have led to the consideration of alternative diagnoses and initiation of appropriate vasodilators and/or inotropic therapy. At the time, a pulmonary artery catheter was not considered justified in a fully anticoagulated patient, and an echocardiogram was not immediately available.
This case highlights the diagnostic difficulty posed by phaeochromocytoma and also the high mortality associated with acute presentation in a previously undiagnosed patient. The mortality is relatively low (5 to 10%), even in pregnancy, once the diagnosis has been made and appropriate treatment commenced.
In conclusion, there is a need for heightened suspicion of the diagnosis of phaeochromocytoma. There are a small number of deaths every year due to undiagnosed phaeochromocytoma in anaesthetic and obstetric practice. Phaeochromocytoma during pregnancy is a life-threatening condition. It can present either with sustained or paroxysmal rises in blood pressure, particularly in the first 20 weeks of gestation, or with unexplained heart failure and a normal blood pressure. We hope this case report will raise awareness so that earlier definitive diagnosis is made and appropriate therapeutic measures instituted 11 .
